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Dipyridamole-Loading Myocardial Imaging with Thallium:

Basic Investigation of its Usefulness

Michihiro NARITA*, Tadashi KURIHARA*, Masahisa UsaMi*, Minoru HONDA**,
Tadashi Ocawa**, Keisuke KANAO**, Shoso NEzuO***
and Toshitami SAWAYAMA***

Exercise stress myocardial imaging with thallium-
201 (TI) has been used as a useful noninvasive
method for the detection of coronary artery disease
(CAD), but its diagnostic accuracy was restricted
within the limits of around 75%!-2). Recently,
Gould et al® reported the validity of dipyridamole-
loading myocardial imaging to detect CAD and
its possibility to supplement the diagnostic ac-
curacy of the exercise stress myocardial imaging.
But little is known about the effect of dipyridamole
on myocardial TI uptake especially in the presence
of coronary stenosis. Therefore, we have studied
the effect of dipyridamole on myocardial blood flow
(MBF) and myocardial Tl concentration by coro-
nary artery occluded dogs to clarify the usefullness
of dipyridamole-loading myocardial imaging. We
also studied the effect of dipyridamole on Tl con-
centration in organs adjacent to the heart.

Methods

The 20 adult mongrel dogs (10-16 kg) were anes-
thetized with sodium pentobarbital (30 mg/kg)
and ventilated with a Harvard vespirator. After a
left thoracotomy, a polyvinyl tube was inserted
into the left atrium for the administration of
microspheres?.

In 15 dogs, left anterior descending coronary
artery (LAD) was ligated at its middle portion.

* Department of Internal Medicine, Sumitomo
Hospital
** Dijvision of Nuclear Medicine, Sumitomo Hospital
*** Department of Cardiology, Kawasaki Medical
College
ZfhiS54E6H2H
R Zft  SS4E8 A4 H
SRS R © KIRTAER iz i 5-2-2 (8 530)
AR
W M T &

Forty-five minutes after the ligation, in 5 dogs
(dipyridamole-group), dipyridamole (0.57 mg/kg)
was injected intravenously and 5 minutes later
Tc-99m-albumin-microspheres (15 #m in diameter)
were injected into the left atrium, and Tl (I mCi)
was injected intravenously. In the remaining 10
dogs (control-group), Tc-microspheres and TI
were administered after LAD ligation without
dipyridamole-loading.

In the other 5 dogs, LAD was partially occluded
at its middle portion by using a half cylindrical
tube (0.5 cm in length). About 30 minutes later,
Tc-microspheres were injected into the left atrium.
Then, dipyridamole (0.57 mg/kg) was injected
intravenously, and 5 minutes later, microspheres
labeled with indium-111 were administered into
the left atrium, while Tl was administered intra-
venously. The degree of the coronary stenosis was
confirmed by coronary angiography.

About 20 minutes after Tl administration, the
left ventricle was divided into 64 segments?. Left
ventricular, right ventricular, lung and liver samples
were counted in a gamma well counter. A distribu-
tion of isotope in each sample was expressed as a
ratio of radioactivity of each sample to the total
injected radioactivity (9, injected dose/g-tissue)?.

Results

Dogs with Coronary Artery Ligation In control-
group, coronary artery ligation caused significant
changes in heart rate (HR) (Mean-+-SD; 136.5+
7.9 — 155.0+6.2 beats/min., p<<0.01) and mean
aortic pressure (mean AP) (102.5+8.7 — 90.0+
10.8 mmHg, p<0.01). But these values were
remained stable after the coronary artery ligation.
In dipyridamole-group, coronary artery ligation
caused significant changes in HR (134.5+8.0 —
150.0+8.2 beats/min., p<0.01) and mean AP
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(134.24-8.0 — 94.0+ 8.8 mmHg, p<<0.01) as same
degree as the control dogs. In this group, following
dipyridamole administration, mean AP decreased
significantly (94.04+-8.8 — 80.84+10.5 mmHg, p<
0.01) but HR decreased insignificantly (150.0+8.2
— 140.5+10.2 beats/min., NS).

In control-group, MBF (microsphere concentra-
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tion) and the myocardial Tl concentration coin-
cided well as shown in Fig. 1 (left hand), and the
mean correlation coefficient was 0.927+0.008.
In normally perfused segments, dipyridamole
increased MBF on an average of 1429, over control
value (0.085+0.012 — 0.206-+0.025%, injected
dose/g-LV). In the mean time, dipyridamole in-
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Fig. 1 Left-hand: The relationship of myocardial Tc-microsphere concentration

(MBF) to Tl concentration in one of coronary artery ligated control dogs. They
coincided well in normally perfused and ischemic segments.
Right-hand: The effect of dipyridamole on myocardial Tc-microsphere con-
centration (MBF) and myocardial Tl concentration in one of coronary artery
ligated dogs. Dipyridamole increased both Tc-microsphere concentration and Tl
concentration in normally perfused myocardial segments. But the increment of
microsphere concentration was larger than that of Tl concentration.

Table 1 Effects of dipyridamole on Tl concentration in heart, liver and lung

Control Dipyridamole
Sample % inj. dose/g % inj. dose/g Percentage
(mean-SD) (mean-+SD) change
Left Ventricle 0.088+0.011 0.1434-0.020* +629%
(normally perfused)
Left Ventricle 0.0344-0.108 0.044-+0.029 +29%
(ischemia by CA ligation)
Right Ventricle 0.0474-0.010 0.096-+0.019* +104 9
Lung 0.050-+0.012 0.0734-0.015* +46%
Liver 0.0404-0.010 0.0634-0.012* +58%

*p<0.01 CA: Coronary Artery
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creased the myocardial Tl concentration on an
average of 629, over control value (Fig. 1, Table 1).
Although the increment of myocardial Tl con-
centration following dipyridamole in normally
perfused segments was less than that of MBF,
differences in myocardial Tl concentration be-
tween normal and ischemic segments were augu-
mented.

Dipyridamole also augumented right ventricular,
hepatic and pulmonary Tl concentration in the
different degree (Table 1).

Dogs with Partial Coronary Occlusion In 5 dogs,
we made partial coronary occlusion of 25%,, 60%,
(2 dogs), 759%, and 809, respectively. In every case,
HR and mean AP did not change following partial
occlusion, but dipyridamole caused decrease in
HR (135.4411.3 — 127.0+10.5 beats/min. NS)
and mean AP (114.2+4.8 — 97.8£10.5 mmHg,
p<<0.01). In all dogs, left ventricular MBF was
maintained homogeneously after partial occlusion.
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Fig. 2 The effect of dipyridamole on myocardial blood
flow and myocardial Tl concentration in a dog
with 809 of coronary artery stenosis. Myo-
cardial blood flow was maintained homogeneous
before dipyridamole administration. But dipyri-
damole developed ischemia and low TI con-
tration distal to the to the stenosis.

But, in cases with greater than 609, of coronary
stenosis, dipyridamole caused nonhomogeneity
of MBF and TI concentration, in the post-stenotic
segments, Tl concentration was less than 509, of
normally perfused myocardial segments (Fig. 2).
Besides, unhomogeneity of Tl concentration
increased parallel to the degree of coronary
stenosis.

Discussion

Previous animal experiments showed that dipyri-
damole induced coronary vasodilatation could
provoke nonhomogeneity of MBF distal to the
subcritical stenotic segments®. Gould et al® per-
formed dipyridamole-loading myocardial imaging
to detect CAD. But we can not extend the MBF
changes induced with dipyridamole straight-
forwards to myocardial imaging with TIl, because
myocardial Tl uptake is not proportional to flow
if the increase in coronary flow is induced without
elevating myocardial oxygen demand®. In our
animal experiments, dipyridamole did not increase
myocardial Tl concentration so much as MBF in
normally perfused myocardium, but the drug ap-
parently augumented the differences of Tl con-
centration between the normally perfused and
ischemic segments. In dogs with greater than 609,
of coronary stenosis, dipyridamole induced non-
homogeneity in Tl concentration as well as MBF
unbalance distal to the post-stenotic myocardium.
These facts indicated the usefullness of dipyri-
damole-loading myocardial imaging to detect
subcritical stenosis. But in the clinical practice,
especially in the longstanding CAD, the effect of
dipyridamole on collateral circulations (coronary
steal), as well as the degree of coronary stenosis,
might have an important role to develop Tl uptake
nonhomogeneity in cases with subcritical stenosis?.
And we are going to study the effect of dipyri-
damole on myocardial Tl uptake in dogs with
chronically obstructed coronary artery.
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